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Field f the invention ; 

The present invention relates to soluble ic^olyaiess comprising -imsaiiimtiori ani^ a I. 
process for the preparation: thereof More particularly it relates to polymers; of the 
formula [(Ax) (By)] 0s wherein A is any vinyl: monomer comprising oni ^atiliraticin; 
B is any vinyl monomer containing multiple Tinsaturation and x, y and n arie a#y : 
integral values greater than zero. In our co-pending application No- NCL-28t2002 : 
(PCT Application No. PCT/IB03/03593) we have described the process for the 1 
preparation of inclusion complexes of cyclic macromolecular compounds with 
monomers containing multiple unsaturation Polymerization of such complexes with 
vinyl substituted monomers yields polymers: that are soluble and have unsatuiat&d • 
sites for further modification. 

Background and prior art 

Thermosetting polymers can not be converted into a molten state or dissolved in 
solvents. Although these materials offer enhanced mechanidal atid thermal properties 
over the thermoplastics, they cannot be readily processed into finished products ttsing 
processing techniques, commonly used in the case of thermoplastics, Similarly the 
properties of the thermoplastics cannot be significantly enhanced after converting the 
resins into finished products Since there is no scope to modify the polymer structure 
chemically after the polymerization is completed. 

In certain thennosetting polymers, reactive groups are introduced in the hafekbohei 
These polymers are usually in the form of lattices that are further crosslinked either ;. 
thermally or by addition of functional groups like isocyanates, amines or metal ions. 
These resins attain their desired properties Le., insolubility in niost organic solvents, 
good water resistance and hardness by network formation and are used as coatings, ! 
(Van E.S.JJ. in Polymeric Dispersions Principles and Applications. Asita, Jl M: (E4), 
Kluwer Publishers, 1997, p. 451; Ooka, M OzaymM.Progress in Organic Coatings, ; 
vol.23, 1994, p,325). The need for polymers which are water soluble and thermally 
fusible and which could be later converted into products having enhanced 
mechatucal/thermal/solvent resistance properties is increasing with growing 
applications of polymers in different fields. 
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Water insoluble molecules become water-soUible on treatment with aqueous solutions 
of cyclodextrins or similar host molecule. The inclusion i>henoaienoh leads to 
significant changes of solution properties and reactivity of the" guest mblecuie; The 
formation of inclusion complexes of hydrophobic monomers mth ^c^l^d^ttin \ 
its derivatives has been reported. (Siofsberg, J. 9 Ritter t \fL MacromolecxMr. . =. 
Communications. 21, 230, 2000. Jeromin, /. Ritter, H. Ma^rdfholecul^ \ 
Communications. 19, 377, 1998- Jeromin, J. Noll O. Kifter, Hi Aiacrdmoleciildn 
Chemistry & Physics. 199, 2641-1998., GIdckner, P. Ritter, H. Mdpromdtecular 
Rapid; Communications, 20, 602, 1999); It has been established that the reactivity 
ratios of coinplexed monomers, differ significantly from those of the Un^mplexed 
monomers. 

Complexes of cyclodextriii have been investigated in the jpast UjS Patent No. 
4,906,488 describes these for the release of jiermeants to the outside hosts; Similarly 
US Patent 5;258i;414 describes encapsulation of blowing agents; into cyclodextrins ahd 
incorporation of the complexes into thermoplastics for delayed [release of tfee blowing 
agents. US Patent 5,268*286 describes the method for polymerization of fciocatalysts 
on polymers. Similarly US Patent 5,290,831 describes: the use of cyclodextrins for 
stabilization of the polymerization initiators as to regulate the polymerization in a 
desirable manner. 

US Patent 6, 1 80,739 describes pdlymerizable cyclodextrin deriyatiyes: for applications ',. 
in dental resins, which adhere strongly to dentin The said patent coveis poiym^izablej 
cyclodextrin derivatives herein cyclodextrin is reacted with a large excess rof 
monomer so that each cyclodextrin molecule is covalently linked to a large number 6f 
polymerizable groups. The compositions are useful in dental and industrial 
formulations. Another feature of this invention & the presence pf functional- groupsin 
the polymer structure which can form hydrogen bonds, ionic bonds, Van der Waal 
interactions with the appropriate substrate so as to enhance adhesion. The irivdntijori' 
also covers initiators, which are encapsulated in cyclodextrin structure; The 
cyclodextrin is an integral part of the pblymer structure and Has a functional role in 
application. 
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Theisaid patent 'deals with Jimctii^ contraring;;^^ 
cyclpdextritt are I covaleritly bonded to a monoineri that the 'pol^kjsc striic^toe contains 
cyclbdextriix. Tfc^is the subject matter of the hiyention covered by:-this p&ptt is a highly 
substituted or; ddrivatized eyclodextrin containing unsaturated groups. Another feature 
of this invention^ is presence of a ifcncriopaiized groupin the pdlyme* stnxctiire Which 
. , can form hydrogen bonds, ionic bonds. Van der Waal interactions with appropriate 
substrate so as to enhance aidhesiotL The invention also covers photo sfchsftive 
initiators, which are encapsulated in cyclodextrin. The invention thus deafe^with 
complexes of thermal initiators ; encapsulated in cyclodextrin derivatives, in many cases 
the functional sites such as carboxyl groups present in the polymer are bridged using 
calcium or other di-cationic metals so as to provide cross linking. 

The subject: master of our invention deals With the encapsulate^ of the cross litiker 
which caa contain more than one tuisatoatpd groups. It may be; noted hfere that the 
interaction between the cross linker and cyclodextrin exploited; iiv this work is; ni>n- 
covalent in nature. As a result of that complexation, vinyl groups present in the cross 
linker but encapsulated in the cyclodextrin cavity do not take part in ix>lyinepization 
and prevent cross linking. Also, cyclodextrih can be removed after pplynier has been 
formed and is nbt a part of the resulting polymer structure after the second stage of 
cross linking is effected either by thermal or photo chemical polymerisation. It may 
be further mentioned that the initiators used; by us are in their form and are not 
encapsulated in cyclodextrin. 

In our copending application No,NjCLr28-2002 (PCT Application ;No. 
PCT/IB03/03593) we have described the preparation of inclusion comple*^ of 
cyclodextrins With monomers: containing multiple unsaturations. Pqlymerizatjcm of : 
these complexes gives rise to soluble homopolymers containing unsaturated sites 
which can be further crossltnked But applications of homopolymers of monomers 
having multiple; unsaturations jarei limited, Copolymerization of different monomers 
gives rise to tailor made materials for a wide raiige of applications. Depending upon 
the composition of the combnbmers either hydrophilic, hydrophobic or amphiphilic 
polymers can be synthesized. If unsaturated groups are incorporated into; these 
copolymers, they can then be converted into films, meaibnmes or micro or 
nanoparticles and can be crosslinked in a second step. Such : poiymers would find 



05-NOU-2003 17:09 K&S PARTNERS 91 11 265533889 P. 07 

aj^ticatioris in; electron^ 

electro mechanical systems (MEMS) etc. ■ 

: Object of the invention 

The principle object of the p^ • : 

monomers containing multiple misaturations and a pro^ for the preparation thereof v, : 

Another object is to provide a new process for the preparation of crosslinked 
polymers in different forms like thin films, membranes, tooniolayers, micro or 
nanopaiticies in the seccind stejp polymerization. 

Detailed description of the invention 

Accordingly, the present invention provides soluble copolymers having a general : 
formula [(Ax) (By)] n , wherein A is any vinyl monomer comprising on e uri^aituration, 
B is .any vinyl monomer containing multiple uhsaturation ajnd x, y and n are any 
integral values greater than zero. The present invention also .provides a process for ; 
preparation of soluble copolymers which comprises dissolving an inclusion complex j 
of the monomer containing multiple unsaturation with a cyclic macromolecular 
compound in an appropriate solvent, adding at least one vinyl monomer and a free 
radical initiator to this solution and polymerizing by: the composition by either 
thermally or photochemically initiated polymerization in the presence of appropriate 
initiators to obtain the product: 

In one of the; embodiments of the present invention the inclusion completes are 
prepared as pe* the process claimed and described in our co-pending Application No. 
NCL-28-2002 (PCT Application No. PCT/IB03/03 593). 

In another embodiment the content of the inclusion complex containing multiple 
unsaturation may be varied from O.&l to 99.9%, 

In yet another embodiment, the solvent for preparing tolutioi of inclusion complex 
may be chosen from polar aptotiic solvents exemplified by N, J* dimethyl fbnnamide, 
N, N dimethyl acelamide, dimethyl sulfoxide and water. 
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In still another embodiment the vinyl tnonoimfr may be methyl methacrylktei ethyl 
acrylate, butyl acrylate, iaspryligi -i^id;: : jateauu^]ic acid, ac^loriftrii^, vinyl acetate, : 
glycidyl methactylate, 2-hydroxyethyl metbax^late, 2^ydn>icj4 pixq)yl me^acryiiate; 
2-affiind ethyl acrylate hydrochloride, butyl acrylate; petyl: aciyUAe, cetyi; 
methacrylate, phenyl methaciy!^ aprylamide- acryiamide, N-t- butyl 

acrylamide, styrene and styrene sulfonic acid, adlyl amine and / or its; salts 

In another embodiment the inclusion complex may be a monomer containing 
multiple uhsaturation such as dL, tri or tetra acrylates or meffiac^iates as exemplified 
by ethylene glycol: dimethacrylale, trimethylol : projp^ 
pmtaeiythntpl trimethacrylate, penj^eryjhritol tetramettiaqryiate, ; bispbenol A 
dimethacryiate, glycerol dimeth^crylate, glycerol diacrylate, viiiyl methacrylate, vinyl 
acrylate, trimethylol propane triacrylate, pentaerythritol tetraabrylale or aromatic 
divinyl compounds as exemplified by di vinyl benzene* 

In yet another embodiment the polymerization initiator niay be chosen! fropi azo, 
peroxide or redox type as exemplified by azobisisobutyronitriie; benzoyl peroxide, - t- ■ ' 
butyl hydroperoxide/potassium pe 

In yet another embodiment the initiator may : be chosen from ■ a family of water 
soluble azoinitiators as exemplified by azobis (amidinoproparie):dShydrocW 

In yet embodiment the soluble copolymer* prepared are cro&Slinked tising 
conventional free radical polymerization methods to give insoluble polymers 

In one of the features of the present invention the polymerization is carried Out by any 
of the conventional methods of polymerisation given below. ! 

i) Thermal polymerization in the temperature range 40°C to 80°C under inert atmosphere 

ii) Polymerization by UV irradiation at temperature hi the range 4°C to 40°C 
using photoinitiators. 

iii) Polymerization by y irradiation inabsencsi of a free radical . ihitiator. 

iv) Suspension or emulsion polymerization to obtain the polymer in spherical 

form. 
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In a feature of the present invention the copolymers prepared usiig the described 
above are soluble in organic sol^^ , 

EXAMPLES 

The invention is now described below by examples, which aWiliustrativeibut dp not 
limit the scope of the invention; 

Example! 

This example provides the preparation of p^yclodextrk^yiete^ : 
dimethacrylate complex described in our copending application NCU28-2002 (PCT 
Application No. PCT/IBO3/03S93). 11.35 g (0,01 moles) : ^-cyclodextrin was \. 
dissolved in 450 ml distilled wafer at room temperature.: To this 1 .98 g (6.01 moles); 
ethylene glycol dimethacrylate was added in one. portion and memixture was stirred 
using a magnetic stirrer for 24 hours. The complex precipitated from the solution was 
filtered under vacuum. The complex was washed thoroughly with distilled water to 
remove uncomplexed p-cyclodextrin. and with methanol to remove uncomplexed 
ethylene glycol dimethacrylate. The '. complex was dried at room temperature in 
desiccators. The yield was 73 %.. The complex was characterized by 200 MHz Ti 
NMR and IR The stoichiometry of the complex was determined . from the area of the 
protons for p^yclodextrin and ethylene glycol dimethacrylate and found to be 1 : 1 IR 
spectroscopy indicated the presence of unsaturation in the; complex indicating toe 
formation of inclusion complex of ethylene glycol dimethacrylate and P-cyclodextrin. 

Example 2 

This example provides the preparation of p (methyl me&aciylate Wemylerie glycol 
dimethacrylate (EGDMA)). 

0.660 g (0;495 mmoles) p-cyclodextrin-ethylene glycol dimethacrylate complex, g 
methyl methacrylate (9.9 mmoles) was dissolved in 5 ml N, N dimethyl formamide. 
To this 10 mg azobisisobutyronitrile was added and the tube was purged with nitrogen 
and dipped in a water bath maintained at 65°C for 18-20 hours; The polymer was 
precipitated in water to remove P-cyclodextrin, which remains in the aqueous 
medium. It was dried in a desiccator at room temperature. The yield was 68 %. The 
polymer was characterized by «H NMR and IR spectroscopy, Both the methods 
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showed the presence of unsaluration. 1HNMR{CDCI3): 3.6 Sjibi OCH 3 > SM, 6.17 8, 
2H, =CH 2j 4iOO 8V-CHi of EDA; 8 8, s-CHj, Qi«S,1.03 SrC&^CH). IR 728 cnj C=0, 
1654 cm' 1 ^C=Cs 2854, 2926 cm*' -CH 3 , 1435 cm* 1 *=CH 2 . The molecule wt as 
determined by GPC was 88,000. 

Examples-! 

This exainple shows the comparison of polymerization using a preformed (complex : 
described in the process above and by a conventional technique inthe presence M>f {3- 
cyclodextrhLl g methyl methacrylate (9.9 mmoles); 0.098 g ethylene glycol 
dimethacrylate (0.49 mmmbles) and 0.562 g (0.49 mmoles) jJ-cycladextrin were 
dissolvedin 6 ml N, N dimethyl formamide. 10 mg azobisisobutyronitrile was added 
and the tube was purged with nitrogen for 10 minutes. The piolyriterization was 
carried out at 65°C for 20 hours. The polymer was obtained in the form of an 
insoluble gel. 

Example 4 

This example provides the preparation of p(methyl tnethacrylate-co-vinyl methacrylate). 
1 g methyl methacrylate (9.9 mmoles), 0.617 g (0.495 mmoles) p^yclc^xtrin-vinyl 
methacrylate complex were dissolved in 5 ml DMF. 10 mg azo&sisobutyromtrole was 
added and the test tube was purged; with nitrogen for 20i minutes. The polymerization 
was carried out 65°C for 18 hours; Polymer was obtained by precipitating : in water. 
The polymer yield was 70 % and the molecular wt as; characterized by GPC was 
32,300 and polydispersity 6.5. The polymer was characterized by H NMR and IR 
spectroscopy. 'HNMR (CDCb): 3.57 8, b, -OCH3, 5.16; 6.17 8,«CH 2 of VMA,1.8 8 - 
CH 3 , 0.82, 0.92 &-CH-CH2). IR 728 cm OO, 1646 cm OC, 2854, 2926 chi^ CH3, 
1435 cm- 1 «CH2 r 

Example s : 

This example provides the preparation: of p* (vinyl acetate-co- vinyl methacrylate). 1 g 
(11.6 mmoles), vinyl acetate, 0.724 g (0.59 mmoles) P^yclodexirin-vinyl 
methacrylate complex was dissolved in 5 ml DMF. To this 10 mg Al£N was added 
and the test tube was purged with nitrogen for 15 minutes. Polymerization was carried ■ 
out at 65°G for 18 hours. The polymer was isolated by precipitation in water. The 
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yield obtained was 72 % and the molecular wt was 4500. She ^lymer >yas 
charactenzejd by lO^^ 

Example 6 

This example provides the preparation of :p(vinyl acelah^k>^^yle^ 
dimethaprylate (EGDMA)). • 
1 g (ll;6mmoles) vinyl acetate, 0.773- fj ^yclodexta^ 
dimethabrylate complex were dissolved in 5 mlDMK To this 10 nag AIBN ; wa$ a4de4 : 
and the polymerization was carried out at 65*0 for 18 hours. Polymer was obtained by 
precipitation in water. The yield was 74 %. Molecular wt of the polymer wa£ 4335. 
The polymer was characterised by TI NMR; and 1R spectroscopy: TI NME ^£DIC1fa) a 
2.05 b, -CH3 of vinyl acetate, 79 fi-(CH2-GH) • 4.08 5, d, -CH2 of ED^ 6.6* 
8s,~CHj. IR (nujol) 1720 cm-\ C=G, 1643 cm } C-C, 606cm 947 chi' 1 1022 
cm- 1 ,!238 cm- 1 , 2856, 2924 cm 4 -GH*. 

Example 7 :';.•■■■..'«■ "•>' 

This example provides the prqjarattoh of p(mefhyl methac^aie^^tri^ 

propanetximetta 

1 g methyl jmethacrylate (9.9 mmofes) and 0,73 g ((kcyclodextrin^^^ 
trimethaeciylate (T1UM) complex {1:2} was dissolved in 5 ml DMF. To this ; I0i ;mg 
AIBN was added and the test tube was purged with nitrogen for 10 minutes. 
Polymerization was carried out at 65 P G for 20 h and the polymer was obtained by 
precipitation in water. The yield was: 69?/o. The molecular wt; of the polymer 
measured by GPC was 40,200 and the pplydispersity 9.2. The polymer was 
characterized by l H NMR and IR spectroscopy, H NMR (CD<^ 3 ): 3j6 8 OCSHir of 
methyl meihacrylate, 5.9, 6.15 8, d, ^CH 2 1.97 5, -CH 3 , 2.75 2.92 5, -CBs-O IR 
(nujol): 1728 cm 1 , C=0, 1672 cm\ 1435 cm: 1 =CH 2 . 2927 cm' 1 , 2950 cm' 1 -CH 3 . 

Example 8 

This example provides the pr^aration of i^m^thyl methadrylate-cp-ethylene glycol 
ditrielhacrylate (EGDMA)} by photopolymerizatidtu 

0.5 g ittetbyl methacrylate (4.95 mmoless) and 0.33 g (0.25 mmoles) j^ycltidfextrm 
ethylene glycol dimethacrylate complex: were dissolved in 2 ml dimethyl fonnaiiiide; 
To this 5 tag 1 -hydroxy cyclohexyl phenyl ketone was added and the solution 
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exposed' to UV irradiation at room temperature for 20 minutes. The polymer \yas 
obtained by precipitation in water. The yield was 60 y.. The polymer: was 
characterized by l H NMR and 1R spectroscopy. The molecular wt of (he polymer was 
Mw= 6530, M„ = 2490 and polydispersity 2:6. 

Example 9 • 

This example provides the preparation of p(meth^l methaciyiate^-^ylene glycol 
dimethacrylate). 

2 g (0.0198 moles) methyl methacrylate and 5.3 g (3.9 miioles) p^yctodextrin- 
ethylene glycol dimethacrylate were dissolved in 20 ml N, N diinefhyl form*u»de. 
To this 20 mg azobisisobutyronitiile was added and the polymerization was carried 
out at 65 6 C for 20 h. The polymer was ob&ined by precipitation in water. The yield 
was 74'%. The molecular wt of the polymer as determined by GPC was 1^*^2,000, 
Mn= 19,700, Mw/M„ = 2.1. The polymer was characterized by \H NMR and IR 
spectroscopy 

Example 10 

Hiis example provides the preparation of p(niethyl methacrykteK^EGDNIA^ using 
p-cyclodextrin-EGDMA complex 

Methyl methacrylate, 0;47 g (4:67 mmotes), 0.350 g (0,23 nimbles) p^ycto<i^ctrin- 
feGDMA complex was dissolved iri 3 ml N, N dimethyl fotmamide and; Si mg 
^bisisibutyixjnitriie was added. The test tube: was : purgeci : with nitrogen : .&k IS 
minutes and the polymerization was carried out at 65°C for l8 hours. T^ie polymer 
was precipitated in water. It was purified by dissolving in 10 ml dichlorbmethane 
filtering and evaporating the dichiqromethane. The yield of the polymbr was= 64 %. 
The polymer was characterized by *H NMR and IR spectroscopy The molecular 
weight of the polymer as characterized by GPC was Mw^^OO, Mn= 11,340 and 
polydispersity 2.6* 

Example li 

This example provides the preparation: of p(methyl methacrylate-vinyl pyridine 
ethylene glycol dimethacrylate 

Methyl methacrylate lg (9,9mmoles), (U56 g (1.98 mmoles) vinyl pyridine and 0.4 g 
(0,297 mmoles) (p-cyclodextrin-ethylene glycol dimethacrylate complex wete 
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dissolved in 5 ml DMF. 1Q mg azbbidobntyromtrile was addedand the test tube; was •• 
purged with; nitiogen for 1 S minutes. iPolymerization was earned out for:oS e G for 18 
h. The polymer was obtain d by precipitation in water. The yield of thei polymer was ! 
78%. The polymer was: characterized by H NMR and IR spectroscopy % NMRi 
(DMSOdg): 3,6 5, -0CH3, 0.9M .9 8 ^C#-CH 2 )-, 7.22, 8.49 5 p|^dine ;protohs, 
8, 5.5 8, =CH2. The polymer was insoluble in THF but dissolved in a; mixture of , 
. teti^drofuran/isopropanol 50: 50 v/v. The polymer had an equilibrium swelling of 
71 % in buffer of pH 2 and negligible swelling atpH 5.8 

Example 12 

This example , provides Ihe preparation of p^acryUp v acid-co- ethyfeqe? : $ycol ; 
dimethaerylate (RGDMA)). 

Acrylic acid g (Q.0 1387 mole)i 0.555 g (0.4 mmoles) p-cyclbdobain^thylehe glycol ] 
dimethaerylate complex was dissiolved ini 5 ml N, N dimethyl formamide, 10 mg 
azobisisobutyronitrile was added as the initiator and test tube is purged with nitrog^i ! 
for 15 mins. Polymerization was carried out at 65°C for 18? hr; The polymer is- : 
obtained by precipitation in methanol, p-cyclodextrin is insoluble in meuianoi and can 
be recovered while poly (acrylic acid is soluble in methanol. The polymer was 
characterized by NMR and IR spectroscopy. 

Example 13 

This example provides the preparation of p(ac^lonitrile^o-ethylene)i glycol i 
dimethaerylate (EGDMA)). 

Acrylonihile 1 g 5.03 g (3.7mmoles>(p^cyclodextrin Xylene- glycol dimemaaylate 
complex was dissolved in 20 ; ml; N, M dimethyl formamide. 16 mg 
azobisiobutyionh^le was added and the solution was purged ;4ith nitrogen for IS 
minutes. Polymerization was carried out at 65°C for 20 fa. The polymer was obtained 
by precipitation in water. The yield of the polymer was 70 *>i. The polymer was 
characterized by IR and ] H NIdR 1 spectroscopy. IR (nujbl): 2243 cm 1 -ON, 1728 
cm 1 , -C=0, 1645 cm 1 , =CH 2 :; 

Example 14 

This example provides the pTeparattori of crosshnked Lang|iuir Blodgett ■: film t; 
Poly(memyl;; metfaactylate-EGDMA) conuuning 20 mot % fi^DMA prepared as 
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described in example 8 was dissolved in. dichloromethaiie along with: -hydroxy 
cyclohexyl phenyl ketone 1 as a photoinitjator and cast as thin film on a silicon Wafer 
using the Langmuir-Blodgett technique. "Hie; polymer was then crosslinked using UV 
irradiation giving a crosslinked -.thin film, 

Example 15 

This example provides the preparation of p(N-isopropyl acrylamide-co^tbylene 
glycol (fimethaprylate) 

lg N-isopropyl acrylamide :(8.8 nunolies); 0.589g (0,44mmbles) pVcyclddextrm- 
EGDMA) complex was dissolved in 5ml N, N dimethyl formathide in a test tbbe. To 
this 10 mg azobisisobutyronitrile was added and the tube was purged with nitrogen 
for 15 minutes. Polymerization was earned out at 65 C C for 18 hours. After cooling, 
the DMF solution was added to 200 nil cold water with stirring. The polymer was 
isolated by raising the temperature to 40°C. The yield 6f the polymer was 74%. The 
polymer was characterized by IR and l H NMR spectroscopy 'H NMR (D 2 0): 0.9-1 .2 
5, (-CH-CH 2 >, 2,93 5, -CH 3 , 3.5 8, m, -CH, 4,03 8, EDAprotbas, 6.2 5 ^-NH. 

Example 16 

This example provides die preparation of p(hydroxyethyl n±ethacrylate^MA)-co- 
ethylene glycol dimethacrylate) 

2 g HEMA (O.OlSmoles), 2.05g (1,54 mmoles) (pkyclddextrin-ethylene :glycol 
dimethacrylate complex was dissolved in 20 ; ml N, N dimethyl foijnaraide. To this 25 
mg azobisisobutyronitrile was added and the test tube was purged with nitrogen for 1 5 
minutes. Polymerization was carried out at 65°C for 20 hours. The poiymeriwas 
isolated by precipitation in cbld water. The yield of the polymer was 85 The 
polymer was characterized by IR and l H NMR spectroscopy. 'H NMR (CDC.l 3 ): 2.0 
8, s, -CH 3 ofHEMA and EDA, 4.02 8, d, -CH 2 of EDA 4.2 8, b, -CH 2 of HEMA 5.4, 
6.02 8 =CH 2 . 

Example 17 

This example provides the! preparation of p(cetyl acrylate^o-emylene glycol 
dimethacrylateCetyl acrylate) ; 

0.5 g (1.6 mmoles), 0.427 g (0.32 mmoles) (p-cyclodextrin-ethylene glycol 
dimethacrylate complex was dissolved in 10 ml N, N dimethyl fdrmamide. 7 mg 
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azobisisohutynitrile was added and nitrogen wds bubbled through the solution for 15 
minutes. Polymerization wals carpbd out 65?<> Ifor 24: hours. The DN1F solution was 
poured in 50 ml methanol ito precipitate (p^j^lbdextrin. Ttep&y^elr wa& solilfciie in 
methanol. It was recovered by eva^ratiqn of methanol. The yield of the polymer was 
50 %. The polymer was ch^cferizwl by IR and . ! H ; NMR spectroscopy. *H NMR 
(CDC1 3 ) 0:9-1.5 8, cetyl methylene grdtips, 2iS-3.3i 8, cetyl <Shain proton^ 5.26; 8 V 
~CH 2 , 403 6,-CH 2 of EDA- 

' Example 18 

This example provides the preparation of p(styi^e-ccMlivinyl benzene) 
1 g styrene (9.6 mmoles) and 0,67 ;g <0.48 mmoles); P^yclod^ 
complex 1:1) was dissolved in 5 ml N, N dimethyl foiimainide and 10 mg 
azobisisobutyronitrile was added^ Nitrogen was bubbled through the! test tube for 15 
minutes. Polymerization was carried but at, 65°C for 18 hours. The polymer Was 
isolated adding the DMF solution to 50 ml tetr&ydrofwah to remove p-cyclodextrin 
and the polymer was re-precipitated from tetrahydrofuran. The yield was 55%; The 
molecular weight of the polymer as characterised by GPC was, MuH 1,770, - 
4170 and polydispersity was 2.82. The polymer was characterized by ?H NMR and JSL 
spectroscopy. l H NMR (DMSOD 6 ): 7.4 5, 7.37 8, 7.29 8 arewnatic protons^ 6.7 8 f?GH 
of DVB, 5.9, 5.8 8, CH.IR (riujol) : 698cm'!, 721 on 1 , 844 cm' 1 mono and di 
substituted aromatic rings, 1597 cm* 1 , 1658 <zn l[ C=C. 

The Advantages of the present invention are: 

1. A simple and easy method of preparation of preparation; of copolymers having 
multiple unsaturations. 

2. Such polymers can be converted into; different fomis ttjiiLri filicts, monolayers, 
micro or nanoparticlesand^thert can be crosSliriked in a step to obtain tailor made 
polymers for wide range of applications. 

3. Provides a simple method for the preparation for making graft, block or polymers 
with other morphologies. 
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